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(54) MULTILAYER LIPOSOME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer liposome which is readily prepared and is 
stable with time and a multilayer liposome preparation. 

SOLUTION: The multilayer liposome comprises (A) a polar lipid, (B) a nonionic surfactant having 
1-9 HLB, (C) a nonionic surfactant having >9 and <20 HLB and water in a weight ratio [(C)/(A) 
+ (B)] of 0.8-3.5. The multilayer liposome preparation is obtained by formulating the multilayer 
liposome with (E) a physiologically active substance. The multilayer liposome which is readily 
prepared and is stable with time and has a high concentration can simply and stability be mass- 
produced. The multilayer liposome can be used for applications e.g. cosmetics, external 
preparations such as medicines, fertilizers and agrochemicals as a highly functional material, 
because a water-soluble, an oil-soluble or an amphipathic physiologically active substance can 
be encapsulated in the multilayer liposome. 
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(57) [fife] 

(A) «1t/!§H, (B) H L B 1 ~9©#>f#ytt#tiiigttSik (C)HL 

BtfgfcH*., 2 0 *-e<o#Y *yftniif»itjw, &tf**a*ru co / (a) + c 
b) »'«»jfeo. 8-3. 5 -e&s&mv #y-z», StfK^Jf u tfy-Atc (e) ft 
aStttiS^BE^ l u y - a aw. 
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[ n- # at # © m m i 
[ m >t m i ] 

< A) ffiftflgH, (B) HLB 1 ~9©IN^>'ffiSBrSttM, (C) H L Bi'94ix 
, 20*T?<0^>T*yttffiBStt«, &t>*7K*#WL, (C) / [ (A) + (B) ] &n 
hi it c- 0 . 8 ~ 3 . 5?»5*lU«y-i. 
2 ] 

Mtc (d) y $v-jujB&sbm**G u (d) / [ (a) + (b) ] ifimmttv 

0 . 0 5- 0. 6^****JHlE*0*«U#V-i». 

[»?*« 3 ] 

(D) «»««3 n-;l/gL i^i/Xf n-;Ho«lixf;K S&'lal/Xf 10 

p-;HS07;i/ + ;i/x--r;i/fr5iitfns*JiU#y-A«<fiffiiffl-p*5, l«ix» 

2 m m cd ^ m y * v - a , 
Jjfi 4 ] 

i ~ 3 cDMn*M ®mm<D&mv #y-AE (e) ^affiitwH^E^- Lft^n y 

* y - a at an o 

5 ] 

imx® 6 ] 

MX* 1 ~ 4 Oflh*> 1 9(Gft4>$JIU #y-AX(^I'J #V-ASf]^tWt5BGft 20 
[ ii B * « 7 ] 

»«ai-4of?hfriaEi«)*i';*y-AXBM y #v 

C % iS cd ft US & R 93 ] 
[ 0 0 0 1 ] 

* 58 w a > £ ■ y # y - a , x a c <d * c i ^? o'tigttii ^ f-u i ft y * v - a 

* « y # y - a x a &m y # y - a gy ay » m * « , ft « a * e mth m <d n 
mm. mm, s m m tit u m -e <& s . 30 

[ 0 0 0 2 ] 

F5^f'J«'J-'/XfA (DDS) ti>5i**ffl^T, 8ft ¥ « fc SUW * 

, xtidaicu ftjfs-eT, as & * k a ?k fiiifcDtafia, 5E*pmk«*lt 

DDSOtf?B, f* tt ft II ftL TTS (Transdermal Therapeut i 
c S y s t e m : HjftS^ffi) , * - V v f- ■< y Sfflft if i 

*nr^s*i«x KtswftiiTttT t s is %<o & a? ^ < mi^nt^s. 

TTscffl^etisisia, £ «, KK K ( x x x , tf x ;i/ # y , ^ y ^ f • a 
a s a ^ t? « 5 # , « sa m <d m $ * # v « 5 y y n x * n as m 9 u -tr u k , * ft & m n m 40 

i»o»iet 5 fc&fcfiSiitft&ffitf&g i: ?ns. Ixif(fi¥ io-3i 6 5 5 5 f 

* Vf IPI 2 0 0 0 - 6 3 2 6 5 * »C li , & fit <D ft B * ft f± J& « ffl CD ft £ ffl L T flg » tt 31 « 

* It * -f 3 'J * y - A # Z a P tfwl/ A ft if <D $ £ ffl ? f# P> n S C t ii< 15 « S tX T 

5 o 

[ 0 0 0 3 ] 

tlTl^„ m A tf , It Pi ¥ 8 - 5 9 4 4 9 ^ CD <fc ^ tC , MMM^t / 9 ] J -t V F t. 7 )l> *r Jl 

? y -fe y y x-x;i/cDii*^t?-&T'a«ft y #y-A»ii^S}it§s?£^a6nT^ 

5, *ft^ #1 2 0 0 0 - 1 860 1 3 # ft if CD i fC , WSO^St?? Ftttfflt? 50 
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* oai^K^stiT^i. y yiK^fit^ast ltb, wsibs 62-95134 

*t^>#Pw1¥ 3 - 2 9 3 0 2 4 #4 if, ***Ja U IB ^ T s U # y - A * « 3ft T 5 

a « # a 6 n t ^ s . 

[ 0 0 0 4 ] 

u ^ * > a *© * tt . -fttt a * a* a ic fc -a t » * t < * . * ft 

, U*hne<y^»loijii!v-AH9jtt, I? n# W E « ft SB R © IS A ft 31 * , * 7 * - 
V OffiTtf R3B i: So S fc, «FH¥ 1 0-3 1 655 5 ^^111 2 0 0 0 - 6 3 2 

* & w ti s is « # s s T- , i? at W(ct.fiSft*«usi«v-Aatf*jiu#y-Ati m * ft 

[ 0 0 0 5 ] 

(A) tgttflgK, (B) H L B 1 ~9 O * > ttff iB fifttffl » (C)HLB 
#9*iH*, 2 0 STOlE-Y^ttflififfittaK &tf**^*TL» (O / [ (A) + ( 

b ) ] tfiiitt-o. 8 ~ 3 . 5 -e & § £ jb u # y - a * m ft -f § t> <d v fc s 0 

* *g f!fl « * m U *y-Al4JBH 2 tf^BjtfflJifcfeBft 0 & -a ft * V * 0« it ? $ « 
c *8«oll y tfy-Afi, SttJliKtlf-i'^>ttlliBffitt*i:*fc*»i6oJt*-p« 

H L .8. <£ 9 y 7 ^ > (Gr i f f 1 n) OitiC J; If 1$ n§ fe (Df^ 0 , S * IS - ffi 
»ttA5yX**t. CflyU7^Cili, H L B = ( ft 7* g flt # © # 7" » / B -ffitt 
SO^fi) x (l 0 0/5) TS?ti5tOTf*5 ( r #? • ft jg ?S ft JW A H J HEMfciS 
Ugftl 60*1 1 ft 1 HJgff » Si 281) , 

*»wti*fc, iEMy*y-At (e) ii!tgttftH*E^Lft^«'; #y-A«*j 

m m fc H 5 <E> 15 « * %■ *4ft^»H*Ill(it5. 
5 « T & 5 o 

efc*«wti, ±R<D&m u ^v-Axaii'j #y-A»»j*sw-rsjB**fijitto*« 
£ }c * « tw (i , ...his <D^ii y * v-Axii^i y x y - a « m tt it m t & m m ui m 

[ 0 0 0 6 ] 

*»Weffiv^6ti* (a) f|»<DlitI«tii, % * t 7j< §(! « $ -tt # *> . *Ktt»llP 

bft^ai (25t) -envmnT-h*) , «*.« , * 7 5 k X7 ^ 

t55K*tbTtt, l»*.tf#©-It5S (1) ?i*3 S tl5 7 5 Kif^^f (f 6 ftS. 
[ 0 0 0 7 ] 

[ft i ] 

I 2 

O CHOH 



CH 2 CH 2 OH 
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C 0 0 0 9 ] 

* » w 7 fsg « -r § ( a ) /a # © m tt is h t l t t* , w c #j s a * ^ # , & m v # y - a * 

* $ f s a m lt, a * gp © * n ^ n © 7 ;i/ * ^ g l < « 7 ^ * - jvx a r **> >v m m a 

8 ~ 3 0 L < , #ES*S 1 2-1 8 ©& ©tfffS X, fSflff 

(A) ©#&««, U #y- A»«±©«j£j&»6, 0. l~25ll»tf!fH< > 

0 . 5-2 OSi%7*«Cfc*iJ:t)»il/V». 

[0010] 10 

( B ) t U tyyjty K, V;^^lMxxf;K rntruyyua- 

y y y -b y y m m x x * ;i/ * H # ¥ 6 ft s . w * a s - 3 0 © h l b 1 ~ 9 © $ -r * 
y tti? a ffi tt Ai * 5 m 7 j: i> # , m. n# w ft 0 m u # v - a *s s © s ft * hp *j * 5 it v> k 
, , m m a 8 - 3 0 , ici 2-1 8oBaxttTfi««)7;^*«4ift5fc«)*«i[t 
sa as l v 0 

( B ) ^4>©IM* Vttff BiiStt9Ja:£« U # V - A © M 14 fp] ...t. © 5HLB1. 
5~8fflffSl/< 1 HL B 2~7*Ut)jf S 

(b) ©««&, *e y *y-i»p«±o***»s» o. 1 - 2 5 s l < , 

0. 5~20li%#J:!>ffS[Lt», 20 
[001 1 ] 

( C ) fS. ft t L T it , 7 ;l/ * ;b jK y 4- 4= •> x * U y y ;H£ * y jg ft It x x f ;l/ , ^'Jif 
l/y^'j3-yHMixf;k # y **s/x^ u y«ffco- S Lnti, l'Jt + ->if ^> 
?* + AX87;^i;H-f;K fh7tH , >l*y* + ^xf i/>v;Hf>y h ft 2* 

Mt LT(iH L B 9 ^jffl^T, 2 0 £ 7© t> ©ft 6 Mft 7 6 * iizk £ © x f- U 

y#* p k (kt, EotBt. ) sp^ttant/ngctf 4 ~ 3 0 mmm. s ~ 2 4 ©$& 

X « =f fiS ft © Bl S5«SB»%^f**'j3i-*'>x^uyy/i/if^yai)KilxXr;l/ ; ^ * S 
E O¥^ftJd0^;l/»*' 1-237, mm®. 8-24 ©7^^;l/X«7;I/yx;l/gi5^ 

* M •? S * y * * x ^ 1/ > 7 ;l/ * ;V X « 7 ;!/ *r - x - x /I/ ; « /K & » © E o ¥ ft 30 
in 8 0 - 3 0 0 7, K«IS8-2 4 © © fij X tt ^ fig » © J£ K K SP «• * W f § # 'J 

x^u>^y3-;i//igBfiaxx-f;i/; e o ^■mnm^iv® z o - 1 ooc*ijt + fxf 

U>«{fcO* Lift : E 0 V-^f^ijn^^a^ 2 0-8 Ot, KIS8-2 4© 

ftftXtt^lSft«)»J»«a5»**r St h 5»«S*y>U tr y h ft Hfftff* L^o 
^7j<«a(5^© E 0 iD*/HS(^ 1 5-207, 12-18 OttB&Kttg-Sft-f 

6-1 3 7, ilSl 2-1 8 07**)H»*ff'r«#'Jt+J'Ifl/y7* + *l- 

r ;u ; «?Kaai5^© e o y-eztttia* i 4 o - 2 o o 7, y > a a i 2 - i 8 ©fSftjii 
iiai»4Wt«* yxf u> y y 3-*iBiixf* ; e o ^^fttot^a 4 o-s 

0 ©4? 'J t + flf U>«ftO $ Lr* ; m*m®ft<D E OT^f^/JH^/Ua^ 3 0 - 6 0 7 40 

, mmm i 2-1 s o a ig i i » ^ w t § f b 7 1 1 1 y ;i/ e 7 f * e ^ 1 1 1 i 

(C) *»0#-f*ytt»BffgttM«^«U*y-A©SSSiEttfll±0«jfifr6HL B 1 1 
~ 1 9 # » $ b < , HLB13~18A'±D!fH^ 0 
(C) Otl'IB, ^«y 4?y-ASIS±©«^*^, 0. 4~30liWH<, 

1 ~ 2 5 S S % ^ cfc 0 ff S L V> o 
[00 1 2 ] 

*»w£»y #y-A*fctt*tf#8-n*. ?Kf±, u #y-i»n«±©«jSi*6#Ji 

'J jR y - A * K 4 0 - 9 9 ii%, |£ 5 0 - 9 0 S » % # If £ ft § © #i m £ L ^ 0 

(A) fig^, (B) (C) «#Rtf*fc:jta*.TKlC (D) ^liJii?V- 50 



(5) 



JP 2004-59529 A 2004. 2. 26 



AMBfrMM L, (D) / [ (A) + (B) ] #««JtTO. 05-0. 6 ? « 5 © 

* L ^ o 
[0013] 

(D) Sc^t Lta, 3l/7f D-;K Xf^vxfn-;k x;Ud'X 
fn-Aft^cai/Xfo-^g, |3l/Xfn-;l/|oli|xxf;K atffnvx 

i/xfn-^/^+in-fA^T^+^ia, £»y#y-A*iafcj**iftja*-*fc 

*KSI*ai0~26OtOtf!fSL< > *C$|#& 1 2-2 2 ©il£«{, Xtt^lSOt 
[0014] 

'J * h P tf y * $llfllMf£i3t<*-££fcl&K:, (C) / [ (A) + (B) ] « S»itT 0 

. 8 - 3 . 1. 0-3. 0 WW £ L < , 1. 5-2. 5iCJ:0»S 

*»u#y-i»«iJi*»js-rsfci&K:, ( d ) / [ c a ) + ( b ) ] nmmit-eo. 05 

-0. 6, IEO. 1-0. 5;WfcO. 2-0. 4^jfS L-V^. 
(A) £ (B) <Z>E£Jfctt, £HU #V-A©£)£ttifir±(Dtlj£fr&, (A) / (B) & 
■ 3 Jtt T? 0 . 0 1 ~ 1 0 0, SltO. 05-20, ICO. 1 - 5 X" fe 5 © ff U * L ^ . 

[ (a) + (b) ] £«u #y--k»Si±©*ij£fr e, £ffy#v-A£{* 

©0. 5-3011%, II (C 1 — 2 Oii%t'^ Sdfi'Sf I LIS 
[0015] 

'(E) S»tlT(i, *«tt, »f3tt, Pi*Itt(0feO46H?tfil^«, ft/tStfAf* 
E»LTS44feotfff* L^ 0 Mz.l£, MUM : inftmm : KUftfiiJ ; M ftJ : ftftftij 
; lififlJ ; Mitm ; W€»J ; rfri 9ft {£ iffi ftj ; m m ® m *J ;xh ; K7 wi/*-M 
: fgtt»*ifi£»j ; 5a-ij?) *--i?lfi«» ; ttiet 5 ; &®tz® 

tit®n&*<D3Lmm&®imtfmif ens. cn^o (e) u #y-2>*«* 

to. 0 0 0 1 - 5M*, ieo. o o i - i n«nsns<D«ijSfs LK 

[0016] 

#«U#y-iXtt*«U#y-i»«#jKtt, WMtLTJl^Sf^, iEi»«» ( 
A) - (E) tt^SC, BK (A) , (B) , (C) , (D) Xtt (E) /£#Jtttt0, fflffl 

» fesifi^'K p hum, m^m^um, mmm. k*k *g«xawa 

[0017] 

<y-ixtt^I'J # y - a fi S« « , Kmc E»j«#*eaf 
s c &m y #y-Ax«£« y # v-A8«*tst sieftfitttttftt&ns 

0 ffifS^tLTIi, N , P , K , C a , Mg, S , B , F e , M n , C u , Z n , Mo 
, CI, Si, Naf.fCN, P, K, C a, M g © ftft ft ft S ft ft ft R tf ft ft «J 

x^a, tSfbry^^A, >j>S7>€_n, «3»v-**\ ssS7>t-n 

, y VIA 'J A , jftU /IER, (SMgO - CaO - Pj o s • 3 c a s 

1 o 2 ) , «ia y a ft* u y a, mhk, ?S5r, kihm, nisvy^j/^ 

A, *»ftv?*S'$A, R8v^*>"?Af^f!f^n5 0 tlitltli, II 

7>, *T-7>, A- ? j#.]jE, 7571!, ^7"hy, %S#x*X, W«8? ( * x > 

is, y*a>i, zustmm) <Dti a«, ttfl&K -/Dif^vji, * 

y y ;i/ K , * f y y n , A^nvii) © * ^ ^ y a « 3? # * w e> n s . cn e. be ^ a # 

BI?Bgtt9l£(IHBt«ci:feT**. <fc 5 c, ±* 
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[00 1 8 ] 

^I'^v-ax it^m y # y - a mm it , mmicm^smtt, mmmw*m&?z c t 

ii#i:(iS«<D#^)S^^« D , MAtf ra«Ay F^y^ 1 9 9 8 ff-HS J (« 1 OJ£, 
fUl 0^1 50, ttatt AH*«*l»!j[Ett^«fT) CIE**nfcti<0*C*tf6n 

3 0 foittMklTtt, ili, M fiittt if ffi 9J & if tf^ 

[0019] 

WMMSSiJ fc LT, S>*7W, vy*7SU, f^WI, "?y€7 
)\>m, ft77 *- h ; 9*fr$ym*i#nMt: LXtt-f -7vp*>m, fa 

* s )*vm& *<Di&<o-&i8.&nM£LTtt h » Ti?>w. 4 5 / x $ vymwa&M, <t 
p cm* 4 5 j >? z *j y r frmmm •, x-r u-tisQL-emtmmmt. lt«. mj7? 

V - ;l/ #J , if r ;l/ 2 7 - ;i/ ffl , tf 7 x 7 y * x #J , 7xt'Jt/HK, h'J * U > JW % h'J 
7 s; * * > ffj , 5^n7^-*ll, 5? 7 x 7 n V- ;U ftj , J $ y 3 j- •>/- frfim . ft 
7 5 K»a»9J LTtt, X v * *y ;I/ ^7P-;l/if, MfMiLTtt, »i 
M , $ttfl?H9:£i£ttXflMfl!l£LTii. X h U 7* h v -Y -> y ftj N 4? U * * V y Xf, 7 

5 X h -Y iP y s 9K * x # v -Y i/ y m , nij^v^f-zy, t + ->f h7^Y^ U yfflf 
; ±ttft«fl|J: LTB, ifn^/-**, t Fat ^ V^-/-;H| ; 

6 AH* 9J t b X li , 7*5-f KM, A;l/7DM5Fi, ft ft U L T a , I 

bp«, eddpsk *-t^;nw* ; mmmmmt lib, jKftzkXttxvtv 
; ^ b * -y 7 * y u - b& m m m t l x » , yy + ^xFn^, ^y + i'A^/i/a 
» ; 7; y / tf u 5 s> y t bxit, y a - y 7 a^j^ ; a-tfttnvfti tits 

, **yy-y*IIW«;^^tt«BffjfcUTt4*SU^^>'^:^ftS*©»B*JfcL 
Ttt, *Hft»M*tf*tf 6*1*. 
[ 0 0 2 0 ] 

m&m<Di%ii$, ml xssxxij \i% t ®&mt lib, 7iynn/-n > j/7;i/ h y 

T » , D D V P M , MEP», T7V>|, 5> * h X - h«L PA Pi, MP P||, DM 
T P#K E P N $j m ; * - - MS & £ 91 t b X It , BPMCffl, N A C SJ , V * 5 A> 

Mm ; *v^x h * ->y^«i^J fc lt», v79J^ ; ^^»^«iaij t LTtt, 

U h U >»J, h + KM, 7^©fr^*fU X[±i*«Dr 

y ym, -af-ym. A" w b -> > 91 , -r yyy m ?f # ^ tf G ti 5 , S & fig s ©J ©J m ( I 
G R 9J ) HTtt, y7;MyXnyM, f7iHyXo>M < ^ p /l/ 7 ;V 7 X a y m , 
77ti7i-7yl, -Y 7 7 a f - * 5 > ffl, 7 /I/ 7 x / ^ X a y M A # ^ if % tl 5 » 
[ 0 0 2 1 ] 

S fc fe l ^ = ffj i: l T ii , -7- ;l/>fe y ffl , b p p S9]> St ft 7 x y 7 £ x X9J , *\*i/<f-7V 

0 X 9J , 7 $ h 7 X X"#J , 7 x y tf a + p< - h ffl , f 77iytf7 K ffl , ^ 7 x y 7° 
Q^nM, H 7 5 * X 9J « ; * a a - a - ;l/ ^ % ^ t L T t± > y^^d7'JFI 

* ; ^©ffco&jjst^&ffl t uts, * i/-f>it h u 7A9J, * i/w ym.* y ^asii 
;«i4SJi:LTfi, d-d«, ^ 7 ^ y h m, < s 5 ; L r 

« B T 9J §tffjf6h5. 
[ 0 0 2 2 ] 

®®m t LT(±, ®7 5 FSRVftl t Tli, DCPA9J, 75^n-;l/ffl, 7^>aA^ 

a #i m ; s x » m w- m t l t , dcmuai, y - a - n > 9J m & m if n s 0 tj e y -y u 

7 A^Pt i: L T fi, ffilAtf /<5 3— HM X y x 7 >y h JW^tfajStf 5ti5. $47Vy 

%uwmtbx\t, M^(f7D7i'/Hi < b -y ;v 9J • * s * tf 5 ti % o s - h y 7 ^ y % 
mmm t lx it, litfcATii, p< k u yjw*#**f6ft*. *©ffiow«i*9«it 
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S ft £ o SJ-hn'T-yyjRMJWfcLTMU H *. tf h 'J 7 /I/ 9 U > Sk ^ > f* ^ p< * U 

y«**i*tf6h*. hfuvkwmt LTii, ^y^*-r*t»je«#*f en*. 

*»i»*/P#>«*B>*)W fc LTfi, WAtfMD B A«|«P««*tf 6tl«. 7i/^->S^ 
l?IHT3, 2, 4-PAIK J/ab*» 77^ /l^J^tffU? e>ft£ 0 «'J >3R» 
W M t b X it , If p * X JH , 7 2 y 5 * X !g # #U;f £ ft 5 7 5 / » 3K Ki ¥ 91 i: LT 

a, yy*-9--nw, trr^***, y^**-*- h^ij^A^tf enso 
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